. Soil total C (TC), and total N (TN) of soil following 140d incubation period, in wt% ± s.d (n=5). 
Addendum to Discussion

Effect of biochar C pools on soil pH, NH4 + and NO3 -(continued)
The observed universal increase in soil pH of biochar treatments relative to the zero carbonate (C0) control indicates that all biochar C pools contain significant quantities of pHbuffering moieties ( Table 2 ). The liming effect of acid and bicarbonate biochar extracts (0.4-0.7 pH unit increase) was unexpected in light of the relatively small amount of C added in these treatments, and implies that the biochar LOC pool contains high concentrations of protonaccepting organic functional groups such as carboxylates. Furthermore, the liming effect of the untreated biochar treatments (CfBu and WgBu) was smaller than the sum of the liming effects of the bicarbonate extracts, acid extracts and bicarbonate/acid-washed treatments, implying interactive effects of carbonates and organic functional groups present in different biochar C pools -such as sorption of these soluble fractions to biochars' condensed aromatic C framework.
Biochar treatments significantly decreased final soil NH4 + and tended to slightly increase final soil NO3 -concentrations (Table 2 ). The consistent decrease in NH4 + concentration with varying biochar treatments derived from each biochar suggests that all biochar C pools contributed to this effect. The decline in NH4 + with biochar treatment was likely due to one or more of three mechanisms: (1) increased pH stimulating NH4 + oxidation, (2) the addition of biochar LOC stimulating NH4 + consumption, and/or (3) sorption of NH4 + to solid biochar. Final soil pH explained 62% of variability in NH4 + concentrations among carbonate controls ( Figure   S2a ), and 53% of the variability in NO3 -concentrations among all other treatments (untreated biochars, washed biochars, and biochar extracts), implicating the former, pH-based mechanism ( Figure S2b ). As nitrification rates are inhibited at low pHs (Parton et al., 1996; Zheng et al., 2012) , the apparent impact of pH suggests that alkalis present in the various biochar C pools may have accelerated nitrification, which would explain observed increases in NO3 -and decreases in NH4 + .
Not all of the NH4 + and NO3 -responses could be accounted for by changes in pH alone.
Carbonate treatments did not induce a significant response in NO3 -(r 2 <0.1, Figure S2a ), and final pH only explained 22% of the variability in final NH4 + concentrations among biochar treatments (negative correlation, Figure S2b ). Indeed, NO3 -concentrations were slightly but significantly higher among mixed wood biochar treatments than in the C2 control, suggesting that biochar alkalis or perhaps biochar OC were more effective than carbonate alone at increasing soil nitrification rates. These inconsistencies imply that either (a) the increase in NO3 -was a response specific to biochar alkalis not occurring with pure Na2CO3, or (b) another mechanism was responsible. With regards to the LOC mechanism, only the bicarbonate extract treatments significantly affected long-term CO2 emissions, and the decline in NH4 + therefore cannot be entirely attributed to microbially-mediated effects of LOC addition. Furthermore, acid extract, bicarbonate extract, and untreated biochar treatments decreased the NH4 + concentrations to a similar degree; therefore the effect of these C pools cannot be attributed entirely to adsorption of NH4 + to biochar. Biochar treatments caused a less consistent effect on soil NO3 -; mixed wood biochar treatments tended to increase soil NO3 -more than corn stover biochar or carbonate treatments. Thus, the pH, NH4 + and NO3 -results together suggest that the liming effect of biochar alkalis likely caused many, but not all, of the observed changes in N speciation.
In addition to influencing final NH4 + and NO3 -concentrations, select treatments also 
